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(54) WIND FORCE GENERATED POWER CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem of a difficulty in use of 
a wind force generator in a residential area due to noise increase of the 
generator at a strong wind time. 

SOLUTION: An output voltage of a converter 3 connected to an output 
stage of the wind force generator 1 is raised at the strong wind time to 
increase a load current. The generator 1 is electromagnetically braked to 
suppress an acceleration in the rotting speed of the generator. Thus, 
when a limit in the speed is not sufficient, a rotating speed limiting load 
1 1 is connected to an output line of the generator 1. To prevent a noise 
at night, a limiting level of the speed at night is set lower than a limiting 
level in the daytime. 
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tu*7-f>i:git5. ara«>a*s»Jh'r*fc«>i=. 





ffiEaa sm«t<D ai *«3S £ n mr t , 

nirEBiK&it&ai^fa^ t. » t, *tfc&asg is £ s^- 
^:«^FlB$^llSlHlfc^^lgm^±#SA^f>^#t»*ifc^^llS[oll!E 

&££jj*-f«^<k£ifc8*U C(DltKISS£BtIIEm3S«i| 
I*. fI!ESiaiiISA<fJE©IKIlliEj$SJ:y*?S^Ci:£ 

^romtc **ss&o*<MBi£&jg £ £fg*fe-f £ t 
Hfristfc^si*. iiijEfcttJi££^<tiiirE83&cD$i]isB 
mmo>& J] £ mfttoiz&ui * •& tziDom^m -h b& <t £ 

So 

m**3] WEa*)3£Btgl±. mmicjS^-^ttfc* 
^UStSA^rit-SBteTi:, C<0[5|^(»lHl$cl-)SCrB 

mB*a.«lft?AI*, nE£9KBtt»l=S9EBK**L 
Tg8JhlO'^d:<ttl orox-f'^JSTStft. 

*JI>*3HM-**J*©BS-1t»lt*Bttfc» HFiHit3iE 
-1t»*»HBa)lB*«<D«EEA<BfJ6*l=!a:*J:3l=W 

Ex-r L&oBEttu.a&finiiiBttiRB 

LTStrEtli*iS<7)a(E£^Jft€) J; -5 CtE^-f -y 9=-** 
a>4->BMN.€ft < -t ?*-W»H»fc**LTl* 

* c t £^et «t -r -5it*3S 1 xi* 2 EK(o®*f6ma* 
mmi*. 

[f»*3S4] »=. BEft9E-lt9Klfc&BKI=!ftfl.£ 
ftfc-T «TE-f>/<— 9lzmi3it!titz&#i 

fc*fflia»«fBi:**Ltl»« = i*1«i:tfti 

2 xi* 3 E«©HL*iEBfB*B8PSB. 
[K*«5] fi9Em*fsm«ii*X3iEfBS«-efcy, «r 

E«3S«B¥«I*. IfflESaK&VttlcSft-lKSXnB 
B L T »« * ifcfc B» - X »**B tt i . WES 3t 
-SE3H*»BB©ai*«EA<»rJe«l=*4J:3l=lttE« 
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S-£3E£&EB£»]iaii Lfl^WE&as j$SA<WE$iJB 
BBXft * y tSUC & SvrMElttK^JftOtilftirfC 
SLTfIEfi35-X3£g»B»<DtB*WE£Stf>S«fc J 3 

t£i#«fr*is*«iE«E<om*«iaa*»n9Sia. 
[is^jae] sic, ffirES3S-sat£»Bg&<Dua4i 
iF-xi*BifE<< * roai^ss^i-^m^s^^ its 

xi* 3 xi± 4 xi* 5 EKoa*f6mm**iffli^Mo 
[iS*JS7] mi-, MEa*f§stsa)BfejiJSa)±^ 

£KPa..&fctol::<$ffl $+L*Bi£i$lS©ll®fflBSfi^«!: . 
UEBtea*«ll8fflHSfi1Sr£«rE«*»««(=a«W 
\zWtLt *> fe Aa>BKBM.¥R «!: . 

BEBBB*HSfi«fcy*s^±BBi£Sfi £*-*-«#£ 

38£T-&-tEB*KiSffiS#f§£^afc. 
WEBtESSfcdi^Sj&^$&ftfc«ttiSSS#<!:li5E 
±«BleaS«*W6£¥«*S»&ih.fc±BBIsaS« 
^££ifc«L. B5E8Saii££*<liiIE-tlBB3£&fi «fc y t, 

*t»c t €**-*t«m*i= * oT«rE£ftJStit¥ia£ift 

-r-5it*JS 1 7bS 6 a>l*r*lfr£S<DM4)&WI4jMBI 
SI. 

[»*«8] BE«KB£&ft£ffitl=£*.«¥»€ 

* lt l>5 c t znmt t i 7 aivrtifr 
i=E«coa*»aii*®iw«a. 

[IS*«9] 2 4B*IH*#«Lfc*©*&iaftil»!S< 
1 1 S 1 Ktfflt 2 <0l$F B 1$£ISS^&fcto<DI$F..1?&«# 

wem 1 o>B»m« ^me«2«!}B»Mw^-e«teMiBB4E 

&aa>*££*.*¥R:£ £*T LTl>& C t £^at r €. 
1 7}M8(Dl^*tAMcEm<&®af§Sm7J*iJePg 

So 

[0001] 

mm<omi-^>mm^m a*iSEmaic«fco 
■cm?»7irm73£«is&-r-5(sira*fim*iroBi5iSJS£*ij 
bb-t -5 c t # -5 a* seam *>*w&g i=eir § . 

[0002] 

x^Aicfct>T. m.m<nm*\z&^xm.jjnn&<»&'m 
W3ti<mfBu-m*i-&t. a73fEB->x^Afii]*xf,Sffl 

[O O O 3] 




[0 0 0 4] f-C-C. *3BBJl<0Bfl*Jl*. stm&icfctts 

[0 0 0 5] 

[t$S£fi?jfc^Sfcto<B^K] ±151111 £fl?iifeU ±E 

GBB$Ei£££jj^Mt-s|<t£Jt&U c<7>it&$S££inrfE 
Wr8EtttHaSfflA<m8E*JKlHlSEaffi«fcy tftl^ 

[0 0 0 6] ftfc\ !i^3S2lC^-TJ:aic1Sgft<0*JI®lH] 

•fcdlc. B&gSA<$iJEBf££Jt<i:y tK<fc^>f::B$ 
fS3!E-iS3iE^mislKro^.'('>v^^a)^->B#r B 1i|ii^ 

s< it zota^ms.^Mihxtiiti'm^^ < u bl 

Ii*]g4lrjF-rJ:5l=, -f >/<— *£fftlf, CCD 

a i-ta3K-£3&£&B&-eaj*)B;ft£ wm+z =. t *<r- 

*fc, M*fll6l::jM-J:3l::S*»£Klt«CJ: 
zXSSLlV, *f= % !f*3S7(c^t-«t ; 5l-isl$KiSS*iJ[S 

a«i;:&«-f sc <t*<as li*„ areas 1=*-?- 

T«UBIal1Eaft£«*.« C i: A<II£ Ll\, 
[0 0 O 7] 

«*<f«j*-C|qi|Ci-ftci: iS#Jg2 0> 
fc, »#]S3<DSSIB|- < fc;h.|;^ it3S-lE3S3Sl£Bg&£GI 
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mft-f&^ttfX'ZZ. fcfc. 1t9K-1t9KXlAiaB0>U 
*®)E^^4&-5«h, ft«ftStjWi*U ®*Sim*SOB 

i=«:*. »*a6i=«r«fe3i=itse-sa*»ii 

7 ic j:*ii*BI6auKa>±ll« ±^lllc{g||ic}qi^ 
*ttf, &*f^«<Dl^»«l::j£i:Ta*<Di&ll8Bl£jS 
[0 0 O 8] 

[ms©isai;ii«s«] 3>«=. eii ~bi utiLt 

[o o o 9] 

tLt©DC-DC3>/<-Ji3t, -f>/<— 54t. 

ft«BE&8<b:. Sajft9i:, B&*WBS&1 Oi> ±|g 
EllnKSKSftBSftff 1 U. x-f 1 2 fc 

[0010] ®*«mtsii*®mi 3ictg^$ttfc*A 
[001 1] assail (oati^#^i ei=iMi«4t 

fcSESiE— E3gSE»*a<t LT<OlE3SIslK2 l*jg*Q© 3ffi 

^y -vv;MS35is]K-efeor. if 1 3Rt;i5)iE^-i 4 

E*«a«EI=*«-r*. §3iEB»2(7)tti*miEI±i5ili 

[0 0 1 2] Si?iEBK2IC^SS$*tf=DC-DC3>/^ 
-^314. S3EBtt2©ai*«IE*zti«feytSE^aE 

(ffljtl*3 5 0V) R-o=i>j<— 9 3©a* 

SBE^-Slci(J^l-r.S<!:*lc. *f6Wl=«6oTffl*BI5 

$$ii^i-r-5 t fc-5i-aj^mi±*is^t--5 : tro-c-fe*. «£o 

r. 3>/<-4r3id:it3EK8ia>«tta>tti=. **Wi=« 

•S. z<Da>/<— 5» 3<DBajl*iio-C!tt^-r-5. 
[OO 13] zi>/<— -Sr 3lc}$^$ttfc-<>/^— Si 4 
li, zi>/\*-9 3*"f>tB*$ttfcit3iESE$SraS;ftSl 




(4) 



(fflxlis 0Hz) (DiEKaxasaiEic^^^tcD-efe 

[0 0 14] 4lZ&m£*ltz§L$j5l*mj3§£ 

lvxf^rtoat)gf-cj»^ 0 -OA—* 4<tjSiB 

[00 1 5] 4|w«USttfcft«lHlB8f*-f 
40!>as*BIEXf*S5ffl)S^^-7^^ttl&aFti 

fc\ «l»-e*-rj:5lc*«|5|H8*a>/<— * 3(cft» 

*9(D«*Sftaf5ir«»-r4fra6icM»9ttca)tt 
[0016] m^^m«iia)is]$E^s^±iiffl[c}Q]x^ 

[0017] Ets«liBlslB 1 o li. HtsiSSttffiS 1 7 

a 1 9 1 mmmiH*mm*Hi±u 2 o <t ±K[n]£ajs a 

t*±82 1 t»1 atf»2(Dtt«*2 2, 2 3(5:^- 
K»«?x-f 7fS1 . S2 &fr&A« a 

[0018] stHKAttaiai 7\z % aa^#«i so 
tt*7-oi5aiift«*<i, «««io>m*saaE 

^^js^tijfi^vs^ai^r^o B2 (a) li&jt&as 

S&1 7$^L. ^;Tt»aiffl=I>^>-tl-1 7 a 
ai£K8&l3Bi 7 b<t36^fe*So *««US*^-f >1 5 

&tjft»sau-r«. ^o&fttf&ftnmfcmt&nmio) 

1 7 bl±n>^>+M 7 a-C?aaS*tlfrX35fiE^ 

isvco (ajE«i««&a) x(*safiK»ir»i£Lfc/< 

^■r^>t<7)T*fe^o i2 (A) T'jSI&T'^-f £5 

ir=j>^>+M 7 a^assisiBzoajAaBs^icistt-r* 

c<ta<-r?£& 0 »aisl»2a)Ul*«lE»ci±*a«i (DEI 
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a**»u-r*dt3ft«i?*4. i2 (b) M2 (a) 

<D[5]$E&Jg*£fcb3£l 7' £^-f 0 C(DSJt«ia3Sl 7' 

I*. a>f>*l 7 b fcMXft-tEKilBl 7 

tticaataaia 1 7 c£<rLTi** D ass^mai 7 c 

iBu H«»-«EEai»iHiKi 7 b-caffiic*a-r* 
fcaaaua^vs *a*cfc^-e*4. ftfc. asKtt 
ai§§i7c^gi2 (b) 7?jai8-c*-r<k5i-aaiHi»2 

[00 1 9] H9%-KH»»1 8tt. M«1 CD 

aiEaaceDwa***^- Ktwft * - 1 

(*1 B*iP^2 4BtPfl*H-|fe#r*lHlteiljS^«I«lJ*SI 

[0020] i««llft^-K«4«£«l 9(**-<^l 
9a£|*JjgL. 0»*.tfBM£ LTCD8B$~2 0B$<DS1 

a)B»m**»^MiLi«Ru^;ua«^ttma) 2ob$-8 

B$<7>1& 2 <Dftffl$£ ^fflSJiteU^JUa**: $ ttl 
K«#M2 ^4tl)tOTfe^o *J3. * 

1 ^l/m2(DB#F B 1W(DKSlJ^^^^ 1 9 alCjzoTlS^ 

[ o o 2 i ] in*^- Ka«a±a 1 s izmm=E- ks 
saa*%— Ka-aasai gitaaw*^ 

-K»RX-f vTS2 £*LT«q»B£afta4H8±a 

2 OlC*g$l£*LT^£o X^^SI % S2 MIZ 

x<r ??si . s2 «Kit«fcy 

M1 9**R-MlcMffSli;. «-E>Ml . M2 £«- 

[0022] «anieuea«a^a2 0M: % »3t*tt 

IS®$Eit£fI^Vr1XI*Vr2£l£±<r- So B3f::fliaM<j 
iZTjki- j: 5 lc$iJEIs]$EiSSfi^^^S 2 0 lift 1 S 
2<Dmi±^24. 25tSlWf2(DX>f7f 26, 
2 7 <t N OT0182 8 tOR^- h 2 8 a 

«Ks»sa*«#uj* : 7^>2 9i*mi ox^r ^f2 8 

^Lt»10!IES2 4fc»tt*ixT^*i:*[c«2 
CDX-f ^^2 9^Ltf 2 01E12 5lr^g|$tLr 
L^*« ft 1 <DME.M 2 4 5 iZTf^m 1 (DS^aiE V 

mn&\/r2£&3LTz> 0 n xi/m2coaE;ii2 4. 2 




2 5 £ WSMTt * 9 > K<t <7>p B 1lc 3 E(D«Si£ KW» 
#E£*6mi<&S^«GEVr1£*fK S20»E^b 

3 1 liOR^— h 2 8 a S^Lt$1 0X^f 7f 260) 
flflHITKwttttdtL. 7-03 1l*NOT[5]i$2 8£:fr 
L 2 <7>X -f ^ 2 7 0«1MJm=ftfft 2 ttT I* 6 . 
«tot, $1(DX^7f26lt 0KD«$t-Kff 
*4*18lc»LtX-f7fS1 ^LtS^^tl^7 

^3 0ic»**-k«#mi 3&<«i4*ttr^*»ic* 

-f**S2 **L-C»«**l*^-<>3 1 
-K«#M2 0)HI«iF-rXUKjUffl|*Atfttt«tlT^ 
*B»lct^>fc«Ly. »1<D**«EVr1*^-<>2 9 

i^t±i;*j-r£o »2(Dx-f7f27tt7-r>3 1 fcasso 

T « m > I- ft o T m 2 (7) V r 2 £ =y << > 2 

Vr2l4m 1 <Bfi>£®IE Vr1 <fc U t {£ < l£5g2*lTl>£o 
a*^E-KS«X-f^^S1 A<7j->(DB$lr[4. S3 (DM 
1 fl)X-f^f 2 S =7<<>2 9\Z[*1g\zm 

6 y. mi a>»*«EEVr1*<^-f >2 9lcffi 

0Bt~8Bt:&tf2 0B*~2 4Bt0>flt2 0>mflM 

izat2o>x<f ??2 7A«*->i=«py. m2<7)s^miEv 

r2*^-r>2 9dtiJ*j£*L£p 3&fc\ HlO&MUEV 
ria*10)MIBDieUEI=»f&L. m2CDSIHBEEVr2 

lift 2 atMIME*ai::*£-r «• 

[0 0 2 3] mi<01t«*2 2(D-7ja)A*ffl^ttiSJS 
ttttSi 7lc»«**u -te7jOA^)4ffi^li*j|®lE]iEi$JS 
«#*4*2 0(Dtt*^-f>2 9lZtt«l**lT^*o V 

■02 9iiD5ic^-r e k-5i^mi cDS^®Evrixi*m 
ftfciiiissattuiirevs *<mi xi*m2os^ai±v 

rK Vr2£y*»<ft**BMt1 ~t2 . t3 ~t4 . 
t 5 ~ t6 . t7 - t 8 (ca37j^^>3 2(C^L/^VK7> 

tt«aA#»&*u ztt*<=i>/<-* 3ica6*LT«« 

[0024] m 2 (DhkSS 2 3 (D-TaO A*ttT-ttiSJ» 
8tB*i 7ic»t«*tt. f6*0)A*SS^tt±ISIsliEiSfi 

m^§z±$*2 i i::*«s*i-ci**. ±fHiafsa[de«*« 
±* 2 1 is. is [CTjrf cfc 5 mm 1 (D&mmK vri j: y 

^>^l>m3C0S*aiEVr3AN6lS^)±KlHl$c^Sffi^S 

Ei&ilJgfcfctifl^Vs *<W3 0>»**ffiVr3J:yt,iB< 
ttofcB»l::tt<S»2 3l4^u^;ut±j^£^^>3 3IZiH 
ttSU ^-fvf 1 2 £^->!Z^J^)-r^ 0 X-f i/^l 2 
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^2 3ClJ;£$iJ$Pf4. mi <7>tt&3&2 2a>ttJ*l::**=i 
3 OMflllcj: o r SgB*£ 1 0>BIEaMEft<Brfltt 

[0 0 2 5] £ 3(4. IMd^-fcfc^itSK- 

K3KK8III1K4 1 £C0MMBB4 2 
IDK4 1 !4#l±ffi'J7^ hJU3i: h7>v^^^blS 

4*-f ??X?-4 4 t»3tty-f K4 5tHJ*¥»ffl 

*• X^^^^4 4(4S^0K2CO>t*(Ott;)Sai^^-r 
>2a. 2 bmiC>j70 h;U4 3 ^LTffittSftTl* 
So to*¥/^JBa>^>-*4 6I42V*— K4 5t*L 
TX-f *;fW4 4(rafe5tJI^»«*tfCL^«o ttoT* 

lc*ffi*:fcfc«ff*»* K8U9B4 1 14 

04(D@»|cE£*;K**a>-ei*fc<. ?u?3?sxtt: 

dtHug&x d c - d c =i 9 m t -r * - <t 

[OO 2 6] *HSP[HJS&4 2(4X^^7^m^4 4jt> ■ 
ft4 7, 4 8<h. ^»^Bl±^4 9 < t. Bai«8 5 0 
Emm** 5&*&Aft. 20(Dgfet4 7. 4 8 

[0 0 2 7] »«*«*5 0 0>-75©A**SI^4»BEjft 
5 8IC»»**L. C<7)ffe7j<DA^l4S^f4X>r «y^5 1 £ 
*LT±i»lE«4 9lc»«*tltl^fc«lc^-f y 

X^VTS 1 (4S 1 0ttm$*2 2<DihJ3^«(>3 
U^U<D^lr^->frfty % «JE»4 9 0)±**aJEVa 

Bttcsj-xztty* sii;ii5 4(D*iato*^miEvb $m 

it*I^5 0lc^i, o iSflEVa (4=i>/\-^3<Dil 

«flD36«ffi«i«ia>fc«>a)»»«ffi-efcy. *S©]*^a!± 
vb (4isiiEiss*j»ffls^si±r*feoT. §&nmi<Dth 

*5. ^P^E— KWIZI4H 5 <T> t 5 - t 6 MHI^B 4 CDX 

!§5 0irA^L. KBtl=l4« g!5<Dt1 - 

t2„ t3-t4. t5-t6. t 7 - t 8 ^r B 1lcg!4 




[0028] b&«£bb 5 2 f*iSffl®s<DH&»cfc y 

(0g*l£2O~1 0 0kHz ) "CffiaS 
tE5^t^o PWMfflifc^5 3(i|^Mii'!lg5 0 
(DfciJ*±:fl8S»g£B!$5 2CDtti;fc<t£ltl&LTj§fc]<DP 
WM/^JML> X-T 4 4<D*!lWBfiT-lzi£ 

y. ^^i^4 4ft>-t7aai«o ** 
Bb**aa3S5 5*Kit-5ftyir. saM§K5 2 0) 

3 2 0)igL/K;US«rp1(7)^#^-^^^^tt^>Ci:^T*^ 
itS§§5 3<DtB^PWM/^UX<Di@^it^:L. XtftlsIB 
357b<li^^ 0 ^MitB«5 0£ifcg*S£5 3<DF*i] 

TVb -Va icffl^^-^lfiEmiE^^tli^^^^-r 
[0 0 2 9] 06<D!|#tt»AttJaaX(*lHHK»lcW-r* 

tttt«**(«Mn"*-*. BHS»A<2 2 0 0rpm «fe y 
<«ott,ili*t*iiii*tS^ ca>MS«t?f*H 

2 200rpm lc«E"*"-&o B5CDm3CDg>£SI±Vr3l£ 
±l&0iE»2 2OOrpm lc«SLTl**. 
£Vr1l£±|&B$E!&2 200 rpm 08O-9 9%fIJg(D 

*«ffiVr1(r»jS-r*EHE»0>6 0~9 0%8J£<DB$k 

[0030] 8*swicjs*»b« 1 (oaisaa^niB-r 

SI *^LT«IHlHHKjSa«-**B*»2 0^ai* o BIB 

K^K3E**trt^*t-r*Ltf. t5 ~t6 Bj^lcmicD 
tt**SVr1$[sl«ttJttttUA«Vs )b<«t«*o C<D$S 
t5 - t6 BH-C«l<Dltia»2 2<Dtt*^KU^ 

;uz£:y. cnic^LTgj40>x^ ^5 stf*is\z 
litoS^miEVb tfH£i*II>5 0lci£&;ti« D 

C*U=<fcy. ifctt85 3fr*aj^£;h,£PWM/^U*CD 

«A<j£*<y. SE8IBS&4 ia>UA«EflV<tty. ft** 

»««HO)BIBiK«fE<»iLfe^B«cM:. B««9«% 
-KfflX^^^S2 ^Xrf Cttl^cty. E15C0 
ii^Clli t 1 ~ t 2 . t 3 ~ t 4 . t 7 - t 8 dfcl^T 

[003 1] mi <Dtt&§§2 2CDtli^lCj:^)[D]$E^S«l 
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&aj0S£&KVs *<ff3 0>£W*EVr3<l:yt,ft<«:« 

**W«**L«. Sot, *Sttfc«H=fet^Ttt, 3>/< 

— ♦3fc*MMM»i 1 oTBl6*«a>±* 
*n»S.o/h»|^rc«iti|-r*ci:35^-e#-5o 
[O 0 3 2] 

[at2<DXifefl] l7~!9£#8BLT!g2CD3l 
1~B6fc#a*«»iM::l*m-a>»#*f*U -tOOK 

k£*b8*-*o m2 0)sisfi^jcDm^^mm^©]ffii 

£*B&L. K20>Sllfi«frj3^-C*Bl -i6^#it 

[0033] n 2 <DmmM<Dm.j3&nnt) fflfflmw.it* 

B 1 CDB$E©]ftPBS& 1 O $B 7 0)BlsttfBB& 1 Oa(: 
Se^L, ^4 0©JffllB»4 2^S8CD©J^B!S4 

2a(C«»Lfc«SI*. » 1 a>Xttffl<DAft%««ft«tt 

[0034] 07 CDBteMWBffi 1 O a 1*0 1 <DB$£ftJ 
MBB1 OtB*lcaflE*ffl»i 7t** ; E-KWJ6 

L**U B7<DB$ESH]ft)B8&1 O a I*. HUIi»6S 
M»Bl£i*flE«#*±»ttt«*H:**Lr^«. 

[0035] B 7 "CttB 1 B 3 <0«KBIfci£l£fi4 
»*»2 0<Dftyiz. Kffl&tfBtt«Mfc%— K 

a>«wn!£L-csn * m2^t/m3CDBiE^s«ia3fflS 

*SEE3i£2 4a. 2 4 b. 2 4 c £*L. *fcS« 

JS«iaifflS^aiE^2 4 d. 24e. 24f3^»lt6*t 

■ci**. m2^t;m3<7)BKaSS«ia3fflS^sjE 

I24a, 2 4 b. 2 4c CDfg 1 . I2WI3(DIh1S 
itS«aifflSmBI±Vr1a . Vr1b . Vr1c l*H9fc^ 
^J:3lcca)W#lcft<tt*c>:5l-lft«aF*i.Tl^4. ft 

4, is Rifm e (7)B$Eiijg«iaifflS^aE^ 2 4 d . 

2 4e. 2 4 f K5&tf*6<DBlKaattaiffl 
«^SI±Vr1d . Vre. Vrlf (ill 9 Ic^-T* 5 iz CCD 

«»icK<ayjao»i . m2St/m3cDBiEajafei±i 

fflS>tmEVr1a . Vrlb % Vr1c cfc y tfi< fe* «fc 5 
dSjeaFtlTl**. ttfe. SflE;l2 4a-2 4fl* 

««ka)»Eji!i**r**fiiO>it«BB^&fiR**aa)# 
IE BSSU «k o r £ z <t t -C # ^> o 

[0036] 17 (DBSSI*. B 1 CD 1 OCDlt^S 220 
ttyiC % S1 -»60)itlK«2 2 a. 2 2 b. 2 2 c. 
2 2d. 2 2e. 2 2 f fft^o f 1 -m6CDitgii§ 
2 2 a - 2 2 f <D-yj<DA*im*\*&m&&%* 1 7 
tLfftlMSfft, tt*0)A*4> : Fli»**IE«2 4 a - 
2 4 f |Cjfc!i**LTl*« 0 SSI . l2S{/H3(Ditgi§ 
2 2 a. 2 2 b. 2 2 c^US^b 1 OSSRtSfcft 




<Dtmm®&t IT, 2 OCD A N D f — h 6 O, 6U2 
O0NOT@B6 2. 6 3*><^ltt>;h.Tl^ 0 Hi 0>A 
N D^- h 6 OOJ-^A^S^ 1 <Dtt$t$*2 2 a 
IC^SI^n. C0)iS(DAM^iNOTl5IK62^ 
LTm2(Dlt^2 2 blC^gl^nrL^^o f2(DAN 
D>f- h(D-*(DA*4ffi^lim2(Dlt^2 2 b lcfgj& 
S*U C(D^(DA^4ffi^liNOTl5]K6 3^tfrLT|g 
■3 0>lttt»2 2ofr*tt*tLT^*. C(7>jSS. 
tf$2(DAN Dy— h6 0. 6 1 (DfcB^-OAl . A 

2t*3(Dittt»2 2 cOi±s^^-r>A3 iciii 1 

3 0>it&3&2 2 a -2 2 c£>rt(D1 OC0ai^lCD^^#t> 

[003 7] Sg4. K5atf*6 0)ltK*2 2 d. 22 
e. 2 2 f 1 O£SR-r£fc&<0itS[Hltt£ 

Lt> AND — h 6 4 . 6 5 t N O T [3B 6 6 „ 67 
£j&<Slt&*lTl*4. AN D>r— h 6 4(D— ^(7)A^l5g 
TI*m4(7)JtRll2 2d|r}tjS^tt. 
^liNOT[sJB6 6$^LtS5(Dit«g2 2 e iCjflS 
S*lTl*5o AN D^r— h6 5CD— ^CDA^l5giF-(im5 
CD1URS2 2 elCg^Stt. C0>tt*<DA*ijm*NO 
THB6 7*^LT*6<Dlt«l»2 2 f |Z*«**tTl^ 
£o ttoT. AND^r- h64 % 6 5 <Z>aj2l^-f 1/ A4 

. A5 titm%*22 f (D&jl^-t >A6 Iclifg4. » 
5&t/m6tf>itS£3&2 2 d. 2 2e. 22f^bIS?J 

[0 0 3 8] g!8fC^-r$fJ^llHlB4 2 a (i. B4<Z>$« 
ISB4 2iH— <DHJ*«EttaiJB«ta4 7. 48t, 1 

«cD^miE©j^iffla*mE;^ 4 9 1 . neuiNw 5 o 

E«7 1 . 72. 73. 74. 75. 7 6^, ^1-1 
eOlftE^SfflX-f^f 7 7, 7 8. 7 9. 8 0. 
8 1. 82£. HMI2M- KttJ&*"r 
3. 84t. ORf- h85<t. NOT[pJB86tOR 

h8 7t**-r «. 

[0039] mi -«3(DIsHE«»ffl»»«ff3B 7 1 - 
7 3<DBEVbK Vb2. Vb3f*w<DieicS< iUIoi 
ft0>£*EMflPJ8&4MUEa4 9(DiEVa «fcns< 

s^^nrL>^ 0 *fc, m4-m6<7>i5iiE*j^ifflS2»a 

H3S7 4-7 6(DSJEVb4. Vb5. V b 6t C (DAIfC 

y *»<»je**in*4 0 »i. m2Ro:m3<7)iHiiE®j 

WIBSPWEIB7 1 . 7 2. 7 3(iSl . S2atfS3 
(7)S>PBE^0glfflX-r ^7 7. 7 8. 7 9^LtI 

3$frLtR8««S5 0<DftA*M^l::ft«**iTl> 

^0^4. «5&i;ff6a>@««i»fflai4i*EEas7 4. 
75. 7 61*^4. . mss^meosmaii^^fflx 

*f-/^8 0. 8 1. 8 2 *^LTSL^rc36^JlCfiltt* 
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«»5 0<DftA*«*l=»**ttri^«. »1. *2. 
S3, S4, X 5 »tf*6 (Di»BE«*fflX-f 7 
7. 78. 79. 80. 81. 82lif1-f 607^f 
>A1 . A2 . A3 . A4 . A5 . A6 U<*;U(DB* 
fZ^XrfcSo 180)^ 1 ~l6(D7-f>Al ~ 

A6 lffl7T^-fi^t^t7^>Al ~A6 lcfg^£ 

[OO4O]i80ORy-h85li7'f>3O, 31 
(C»«S*i-Cl^*. ttoT. 7<f >30tt:WE— Kfll 
-^■M1 ^tlTl^B*. Xli^Y >3 1 iC^UKju 

OMffl**- Kfll«M2 ^biit^^^ORT 5 
— h8 SteigU^A/fctirt^SS^L. Sl^-K^X 

^8 41*^-03 1 |C»«**tfcNOTiaB8 6(DigU 
^Utl3^lCi^§LT^>lC/d:^ 0 NOT0886 

Tl^&COT?. 12^- Kffl»X^f^^8 4(2S£«Dft 
^— KO^rlca>^NOTlHlB8 6a>iti*j|c|£§-f £ 0 B 
8(DgS^J8l^— KS«X^^^S2 ' lig)7(7>X>f 
^S2 ir&IkU laa^-KR^^lctVliftio 
[004 1] H8(DiS«^-K»*«ffifflX-f ^^-5 1 
$SI«f«fcftfl)6A*ORy-h8 7I*»1 ~§g6CD 
^*r>A1 ~A6 lC»«**tTt^«o X-f^f 5 11*6 
A*OR^r-h8 7 0)ffi*^«U'<JKDftlc^->|cft 

y. ^u^;ucdb#(c^-^[c^^o 

[0 0 4 2] 07(DStSqE— KX-f^^-Sl rf7f>\zm 
8 3^yt>\zU^ 0 m90) t2 Bt^lr^-rcfcaiwHKiS 

s&fctifi^-vs 3b<aa352 4 aa>mia>@Kjiff«iasffl 

S*BEVr1a fc^-f^. ^70)Sl(DitKlf2 2a 
<&fctia*<SU^UfC&y. I10)ANDy-h6OM 
^ Y >A1 tlUKjU^y, 08OX^^f 7 7*<t 

«o»fflat*«HE3S4 9^«y«**t. z(Dftyicmi to 

I°l$E^jffijfflS^Bl±^7 i «<KSig«»5 oi=«**<i 
£o 1EI7 1 (D«0EVb1f*WESB4 90lEVa «fc y 
tfilAMcffiL^-e. =l>/<— * 3 <7)ai^ai±^ii^:$-i± 
*Hft3^KlO)*lt«i:HI«l«:B«"C*i:. ML*iSfcm*ii 

i<ofMMt3bwt*u m^^a«i(D[Hi$EiSs<DJi^ 

*W«**t«. SUM 7 l(7)«>i®EEvb1li^>/'C-^ 

4 <7>a *miE0>ii*:£i» cfc»rca*a>3e«E«i«io!)» 

*iEVa J:y**:*lcK<-r«cfc3&<-e#«:^. (j|o 
r. wi<DigiEiB»ffl**«Evbiic < fcorilH£aa* 
HIl:illil«Cj:mi4cMtfe«. 

2(DJt«S§2 2 b7^bigl^;uaJ*ia<S§£L. S8CDX 

-f -v^7 8A<4->l=«:y % 2<om2(D\s\^m 
M«Pffi«4l*EEVb23b<RSiM(l«5 0l=SMg$n«. - 




SU^UC^y. i8^3(DX-< y^7 93b^>IC^ 

y. ff3o>siEaa«»fflS**Evb3^ns4MB»5 
•w*a^Ji*L. BeaK©±JM<w«i**i 

*o ±&<D£o\Z. 11, m2Ri;m3<7)ht^2 2 
a. 2 2 b. 2 2 cOttl^KCcfco-C^PgMlCzi^/^— 4r 

3<7)ti3^aE^^^<h. aj^aiEogia^^^^ 
&a5JB*t&ss2 3<Dtii^A^u^;ufc*y. bicbx^ 

**1 2A<^^|c^y. A«*»*<**::if:*U 

1 a>BI&%JC^«ini=±IBiaiEft (2 2 0 0rp 

[0O4 3] H 7 (0I««)«*- KI«X-f ^ ^ S2 
*><DB*|C|* % ^-f>3 1 *<8~2 ttttM* 
tSU^k 2 0B#~8^(Dm2<DB$FBl^T*SL/^<;Hr 

2St/m3<Dit^H2 2 a. 2 2 b. 2 2 c CDtJU^dS 
bU Vb2. Vb3aWM?aF*u B*%— KB»&B4tttBlE 
I*. S8(DNOTIh1S&8 6<Da3^3^u^;n^^:yMo 

X-f ^S2 f MtXCftLJ* MIC^^^^8 4A<^> 

ca>tt»-c«^iiH9 0!> 1 1 B*Ai:uS£±: % b 

7(Dm4(0ttKS2 2 d(DttJ*A<BU^Kcfty, H8 
*«ffiVb43&<R«igffl»5 0lr««**i. S9(Dt2B$ 
[0 0 4 4] H9T?f4 2 0»~8Wa>aMI=*3(+*-tlB 

B«*£aMO>*ftiH-l::LTl***<. ftna>±n 
Vr3£ y 4»fil*M«E£±e*n®±HBlE&fttttU 

[0 0 4 5] 

[m3CDHS£eH] H 1 O&tfB 1 1 £#BLT» 

3(7>s?jfieiia>M*«aa^*ijfsiSB*K^-r^o (su 

B 1 OMS 1 1 fCfcl^TB 1 -04 <tHff fttl-fs] — 0) 

fc. »3a>jafi«i=J3i^rt,B i ~l6S#it^ 0 

[0046] no (amji&mmatwgai*. a i a> 

£ 3 &tf * 4£^ff2Lfr=i>/<— £ 3 
a. -f>/*-*4 a *Kl+fcifil*B 1 tl^-fC*rtLfc 
^<7)T*fe^)o H1 O0u>/\- £ 3 a f£B4(D=l 
£ 3^f»i«lES5 4^X<^f 5 5 

&*tm— IzM&LLtcljCOVfo&o Bi 0<0-f >/<— * 
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4 a I*. BlG>>r>/*— 9 4|cBCaSMHX£ttlDL 

fcto-cfcy. bi i icisswicsK-r*?!^ acai-x 

3S&»B&9 1 £ za«Jffi>[s]i39 2tj^?>*4. £ttB 
»9 1 3 a(DE^StU^v>r >|Z»UT^U 

&ja*JB»0>EH»-e&fto B1 1 lcl*3«S6»BH9 1 
^f^tlt^^^ 4DB*«R«B»l=-r*Ci:t-e* 

[0 0 4 7] 1M«IB&9 2li. 9 30>a3^mEE 

^-SlC^^cfcaiCX-f^^Ql ~Q6 *t>--t7M 
laFr**#lc % MJin 1 a>BUt tMHt « J: 3 
fzx*f ??Q1 -Q6 **,0>-efco-C\ 

ajBss9 4<t^mi±^jffliffls^m!E^4 9 a tsisiaffi 

§§50a<!:X^7f 51 a^IS«±SB5 2a^:PW 

M/<jUXJflttrt»5 3 a fcBfic*flfflfPBaV»*EEB5 

4atX>f7f55a jES£«»4I«IE«^**» 9 5 

£iltSS&9 6 fc«MI«MKBB9 7 

[0 0 4 8] BI 1 <7>miE«ltiiS9 4li-T £4 a 

(Da3^miE^^!±iLTMMJi«!i^5 0 afC-5-*_£ 0 Bi 
1(D»^mi±3i4 9a. MSiiNIB5 0a % X-fvf5 
1 a. £ft»±BB5 2 a. lt«S5 3 a. [HlfeilS^J 
Mi>y|Ei5 4 aitfX-f 5 5 alt i4(DS 
$1EI4 9, i££it*I»5 0. «ifttt£Btt5 2* it 

5 5£H«IC»|«rr4o lE!4 9a, 5 4a<7> 
SilEVa ' RZfVb ' l*B 4 CDS^SI±Va &tfv 
b <tf^tilcva ' <Vb ' lzt£5££ftTl^o X-< 

5 5 al£Bl 0 0>^-< >3 2 *<ig U"*jU0>ttlr*->|=tt 
<&<, X-T 1 aliX-f ^^5 5 a & KMC: ■ft?' 

*<> Sot, ^ii^isso a^aA^s^icii^ia^ 

1 OB^flE^MBBKaWJ: L J t»X < ftofc»lcO>* 
Bi£&Jt*H»fflS*®EVb ' 3&<flMft**i«. jESftMfc 
MM£l9 5lt % BJHil£tt?-7®jES&X9MKE 

icH«LfciEaa*ffi*fls*-r*. jn»»9 6(*iEaa 
aa)aA^as : Fii^g:§§9 6frgj§E^n. iEA^ag^ii 

2 a i*Bfflmso>s;«»c*: y t+»(cst>a;«ar*«sa 

tE$Mt§0)t\ lt«g5 3a^bliY>/^4 
a*^jEtt«ffl*fiffi*»fc>*t4c»:5l=PWMaeBI**l 
fc/^X35<**-r*. MWS*»atBB9 7ttltttB5 

3 a<7)i±i^lfcS^l x r^ft](D^;i-C:X^ ??Q1 — Q6 

[0049] m3<»mmm<»®.ti&nntiffl®giw\z& 

/<— 5» 3-caj*aiE**JWLfc<7>fcftor*3a>si«s« 
■eii-r >/<— ^ 4 aiz«to-cai*iaiES*i]WL. m^s 
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[0 0 5 0] 

(1) m 3 <7)^i£ffilr' S» 4 a-C?(HlfE^)t^«<J 

*rr«**i=&.vc*. S7~a9iz*-rm2coiiificii 
t mmz zfsxgmw z n => z. t *<-e # a „ 

(2) jifti 1 ^«tfi:-c-«fiEti-ricgajtetr'Sc < t 

(3) g&w&^-KOTgfcmis^t&PaW^rois 

FbTM 3t l-^ ^. -5 c t A<T # ^ 0 

(4) 1 B£ 3^iyJ:0>B$PiSi?Slc#l+ v ^B$F B 1«(D*i| 
l«ls]fs)£JSIc^£ c i: A<r 

( 5 ) HJSW-ClileliEiSS^aiS 1 7 £3£3K3Z.liM3K 

c<&iaiScDfSB&<fca<0*;h.-ci'>-5*<. c ft left o ruts 
^1 4XliJS*1 3©@i££^WXf*mi8MI=&tti 

[12] iig^aiii^^-r^p-v^ii-efe-So 



[S3] Sl<D*iJElHl$EiiJSfi^^SS^*-ri2lKST* 

[04] 01<D=i L<^"[I]&0T-&<i> o 
[0 5] I°]iEilS«iai«^<7)^<b<hilJg$i|K<h<7>ll^^ 

[06] ®i«Xi;isIte»i:*S«<7)S*a3*m*fii:(D 
[0 8] m2<DH!6«<7>=l>/\*-^<7>*IJfflIlH)K^^-riHl 

[09] m2<Dmmm<D®&&m&mm^<D$£itt\siiz 
[010] m3cosisfi^ja>ji*^mm^*]ffli^M*^r 

:?n^0-efc£o 

[01 1] 01 ocd-t *s*-r0»ia-t*fc5. 
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(72)fg«J# fflft jg 
(72)«§B^^ 

m«ismE#«6Tei3#i9-^ Hf 37 t — 



(72) 



ft®* « 

mmffP?iE#lS6Tg13§19-s§- -tf:?T 



3H078 AA26 BB03 BB07 BB15 CC15 
CC22 CC32 CC54 CC66 CC73 

5H590 AA06 AA30 AB15 CA14 CC02 
CC18 CC24 CD01 CD03 CEOS 
EA07 EB02 EB12 EB13 EB14 
FA08 FB01 FB03 FC21 FC26 
6A02 6A10 HA02 HA27 HB06 
HB14 JA09 JB06 JB13 
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